Effects of 4-piperidinomethyl-2-isopropyl-5-methylphenol on oxidative stress and calcium current.
4-Piperidinomethyl-2-isopropyl-5-methylphenol (THPI) was synthesized by reaction of thymol with piperidine and formaldehyde. The biological effect of THPI on superoxide anion scavenging activity, antiplatelet activity and calcium current inhibition were investigated. THPI (50 microM) was shown to be a scavenger of superoxide radicals in human neutrophils stimulated with N-formyl-Met-Leu-Phe (66% inhibition). Since superoxide anions are essential for platelet aggregation and L-type Ca2+-channel activity, we further found that THPI inhibited platelet aggregation induced by arachidonic acid (IC50 46.80+/-6.88 microM). The effect of THPI on Ca2+ current in NG108-15 cells was investigated using the whole-cell voltage-clamp technique. THPI inhibited voltage-dependent L-type Ca2+ current (ICa, L). The IC50 value of THPI-induced inhibition of ICa, L was 3.60+/-0.81 microM. THPI caused no change in the overall shape of the current-voltage relationship of ICa, L. This indicates that THPI is an inhibitor of ICa, L in NG108-15 cells. Therefore, the channel-blocking properties of THPI may contribute to the underlying mechanism by which it affects neuronal or neuroendocrine function. Furthermore, no significant cytotoxic effects of THPI (0.3-50 microM) were observed in NG108-15 cells. The results indicate that THPI is a potential reactive oxygen species scavenger and may prevent platelet aggregation or inhibit L-type Ca2+-channel activity, possibly by scavenging reactive oxygen species.